This study was carried out to empirically investigate the relationships between corruption and shadow economy among the European Union countries, over the period [2005][2006][2007][2008][2009][2010][2011][2012][2013][2014]. Moreover, since one would expect corruption and shadow economy to be more common in poorer countries, this study was therefore carried out to determine how corruption and shadow economy affect economic development. The empirical findings of this study confirm a high and positive relationship between corruption and shadow economy, therefore a higher level of corruption involves a higher level of shadow economy. Regarding the influence of corruption and shadow economy on economic growth, a high and negative relationship was found. This means that increasing corruption and shadow economy negatively affects economic growth.
Introduction
Corruption and shadow economy or underground are two destructive activities, which also go together, undermining democratic governance and the rule of law, and negatively affects economic development. According to Transparency International (2015), corruption is defined as "an abuse of entrusted power for private gain." Most literature on corruption are focused on bribery or private gain . This private gain is taken by entrepreneurs, in order to avoid taxation and regulation or to win public contracts. Various studies have shown that corruption negatively affects business and economic developments (Mauro, 1995; Djankov et al., 2002; Dreher and Schneider, 2006; Sahakyan and Stiegert, 2014) . relation with the official and unofficial economy. It was found that corruption functions like a tax on firms in the official economy and drives them underground. Following this view, Buehn and Schneider (2009) also found a positive relationship between corruption and shadow economy. This study determined the consequences of bribing officials with respect to shadow economy size and more specifically, if increasing corruption would result in the firm remaining largely unofficial. Therefore, the following hypotheses are proposed:
Hypothesis 1. The higher level of corruption is associated with a higher level of shadow economy.
An important strand in literature enhances the destructive role of corruption on economic growth and a high level of corruption has been found to be associated with low income countries. The World Bank (2009) identified corruption as one of the greatest obstacles to economic growth, social development, and reduction of poverty. Husted (1999) argued that "since the level of development is related to the overall level of resource munificence, one would expect corruption to be more common in the less developed economies". De Rosa et al. (2010) obtained a 0.81 correlation between GDP per capita and the level of corruption. In the same view, Treisman (2000) and Paldam (2001 Paldam ( , 2002 Paldam ( , 2009 ) argued that corruption is a poverty driven disease, which vanishes as the country becomes richer. A lot of evidences have suggested that corruption has a negative effect on economic development, being an impediment to increasing investment (Mauro, 1995; Paldam, 2009 ), absorption of European funds (Achim and Borlea, 2015) , efficiency in fiscal policy (Fjeldstad, 1996 (Fjeldstad, , 2003 Kaufman, 2010; Ivanyna et al., 2010) and finally on economic growth. For instance, Kaufman (2010) found a strong relationship between corruption and fiscal deficits in industrialized countries. Further, he also found that corruption lowers tax revenues, increases public expenditures, affects productivity, competitiveness and growth. In the same view, Ivanyna et al. (2010) pointed out that increasing corruption results to a decrease in government revenues and hampers economic growth. Further, by investigating the findings of Schneider and Klingmair (2004) , the highest rates of shadow activities were found to be associated with developing and in transition countries. According to Kirchler (2007) , in Africa and South America, 41% of economic activities are clandestine. Orviska and Hudson (2002) found that in developed countries, tax fraud is estimated at 20% of the total income, and in developing countries the percentage is even higher.
However, another strand in literature, which empirically documents contrary findings, can be discussed. Jiang and Nie (2014) conducted an empirical study on the China miracle of continuing high GDP growth by the prevalence of government corruption. They explained this, by the fact that in countries with a low quality of governance (like China), corruption may actually foster resource allocation and increase productivity. Similar results were reported by Beck and Maher (1986) who found that, in the absence of penalties for bribery, supplier firms would be indifferent between bribery and bidding institutions. Thus, corruption may be used as a way to obtain higher price of business opportunities. Zaman and Goschin (2015) highlighted that shadow economy, especially in corrupt countries, represents an important buffer for solving many problems such as high rate of unemployment, future usage of black money in the official economy, and local efficient use of public goods, based on market principles in situation in which goods are used by a limited number of beneficiaries (private/public local beneficiaries) who pay different and voluntary-based contributions. " In summary, this study is in support of the expectation that corruption and shadow economy would be more common in poorer countries. Thus, this study was conducted to investigate whether a high level of corruption and shadow economy may hamper economic growth. The following hypotheses are also stated: Hypothesis. 2 The higher level of corruption lowers economic growth. Hypothesis. 3 The higher level of shadow economy lowers economic growth. Table 1 shows the variables used and data sources of the hypotheses test.
Methodology and data
This study dealt with the period 2005-2014, for which all required data are available for all European Union countries (28 countries). In order to meet the objective of this study, the Ordinary Least Square (OLS) regression analysis was conducted along with correlation coefficients and ANOVA using a cross-section data and average values for the years 2005-2014. All necessary validation procedures were performed to ensure that the results are statistically significant. 
Results and discussion 4.1 Descriptive statistics
In order to better understand the empirical findings, descriptive statistics were used. The top European Union countries are shown in Graph 1 based on the level of corruption (reflected by CPI index). As shown in the graph, among the EU Countries, for the analyzed period of 2005-2014, Romania registered the highest level of corruption followed by Bulgaria, Greece, Hungary and Italy. In contrast, the Nordic countries such as Denmark, Finland, Sweden, Netherlands and Luxembourg, recorded the lowest level of corruption. As shown in Graph 2 and Table 2 , the level of shadow economy for all EU countries is about 19.93% (as percent in GDP), which means that in average, about one-fifth of the EU GDP is lost due to shadow economy over the period [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] . The highest levels of shadow economy are found in Bulgaria, Romania, and Hungary with about 28 to 32%. On the contrary, Austria, Luxembourg, Netherlands and the United Kingdom recorded the lowest level of shadow economy, which ranges between 8 to 10%. As shown in Graph 3, the lowest levels of living standards (measured by GDP per capita) are generally found among countries belonging to the former communist bloc. These countries include Bulgaria which has the lowest GDP per capita, Corruption, shadow economy and economic growth: An empirical survey across the European Union countries 
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followed by Romania, Poland, Latvia, Hungary, Croatia and Estonia. At the opposite pole is Luxembourg, followed by the Nordic countries (Denmark, Sweden, Ireland, Netherlands and Finland). A comparative analysis of the data of Graphs 1 and 3 easily revealed that countries with the lowest living standards are faced with the highest level of corruption; these two phenomena are associated with each other. Among the EU countries, Romania and Bulgaria have the lowest living standard, followed by other post-communist countries such as Croatia, Hungary, Poland, Lithuania, Czech Republic, and Slovakia. On the contrary, Luxembourg has the highest standard of living (over 100 thousand USD as GDP per capita), followed by the Nordic countries (Denmark, Sweden, Ireland, Netherlands and Finland), which range from 47 to 57 thousand USD as GDP per capita. Based on the analyses of data contained in Graphs 1 to 3, it can be said that the highest levels of corruption and shadow economy are in countries with the lowest standard of living. Thus, this study's hypotheses were well stated. Table 3 , the value of the correlation coefficient (r =0.759) reflects a positive and high correlation, and is statistically significant, at the 1% significance level. When running the linear regression, a positive influence was found on the level of corruption on shadow economy and this influence was significant at the 1% level of significance ( Table 4 ). The variation in the degree of shadow economy may be explained by the level of corruption in a proportion of 57.7%. A one-point increase in the index of corruption, increases the level of shadow economy (in percent of GDP) by 0.253% points. In this study, a higher level of corruption was found to be associated with a higher level of shadow economy; therefore, hypothesis 1 is accepted. These findings are in line with those of Johnson et al. (1997) , Fjeldstad (1996 Fjeldstad ( , 2003 , Buehn and Schneider (2009) and Kaufman (2010) who also revealed corruption among most determinants for shadow economy and their empirical findings showed a positive relationship between corruption and shadow economy. Hypothesis 2 investigated the relationship between the level of corruption and economic growth. Table 3 reveals a high and negative correlation (r = -0.701) between corruption and growth, which is significant at the 1% level of significance. A higher level of corruption discourages economic growth. The coefficient of linear regression shows the same conclusion ( Table 5 
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influence of corruption on economic growth, and the variation of economic growth can be explained by the level of shadow economy in a proportion of 55.7%, which is statistically significant at the 1% level of significance (Table 6 ). Therefore, hypothesis 3 is accepted. The findings of the present study are in line with those of Schneider and Klingmair (2004) and Kirchler (2007) who found a negative shadow economy to be an impediment of economic growth, but contradicts the theory of [38] , who revealed that shadow economy, especially in corrupt countries, represents an important buffer for solving many problems such as high rate of unemployment or future usage of black money in the official economy. There are empirical findings for a corrupt country such as Romania, which show that shadow economy is consistently related to the official economy and both display similar trends on the long-run (Zaman and Goschin, 2015). Table 3 . Linear regression between shadow economy (SE) and corruption (COR).
0 .043 5.953 0.000 -------------+---------------------------------------------- 
Conclusions
After investigating the research literature, it appears that the relationship between corruption and shadow economy is still unclear. A large strand in literature associates corruption with tax evasion, due to bribery of officials by entrepreneurs, in order to stay in shadow. In this case, corruption increases shadow economy and both hamper economic development. However, some studies have shown a negative relationship between corruption and shadow economy and emphasized that corruption may lead to reduced shadow activities. Thus, entrepreneurs may bribe officials in order to obtain contract from the public sector and therefore, such contract is conducted in the official sector only. Therefore, increasing corruption could be associated with a decrease in shadow economy in exchange with a move in the official economy and thus an economic growth may occur. 
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This study empirically investigated the relationships between corruption and shadow economy among the European Union countries over the period 2005-2014. Moreover, since one would expect corruption and shadow economy to be more common in poorer countries, this study also investigated how corruption and shadow economy affect the economic development of the countries in our sample. In this study, it was found that about one-fifth of European Union GDP is lost due to shadow economy. Bulgaria, Romania, Hungary, Estonia, Greece, and Italy were found to have the highest level of corruption and shadow economy. Thus, Nordic countries such as Denmark, Finland, Sweden, Netherlands and then Austria and Luxembourg were found to have the lowest level of corruption. This study's descriptive statistics revealed that the most corrupt and shadow economies are found in low income countries, which are mainly in post-communist countries. Further, a high and positive relationship between corruption and shadow economy was found among the EU countries, therefore a higher level of corruption result in a higher level of shadow economy. Regarding the influence of corruption and shadow economy on economic growth, a high and negative relationship was found to be associated with both. This means that increasing corruption and shadow economy negatively affected the economic growth of the EU countries during 2005-2014. The originality of this research consists in analyzing the relationship between the two complex economic phenomena (that is, corruption and shadow economy),but generally, literature findings on this regard are quite controversial. Another unique characteristic of this research is the empirical determination of the negative role of corruption and shadow economy on economic development. The findings of this study have mainly political implications for policy-makers who need to adopt the best required incentives and policies, in order to reduce the level of corruption and shadow economy. It has been shown that among the EU countries, corruption and shadow activities will not help in solving economic problems. But, on the contrary, in this study, the indubitable negative influences of these phenomena on economic growth have been clearly and empirically determined. In future studies, there is need to strengthen our results on the influence of corruption and shadow economy on economic development, by using some control factors which influence economic growth such as public governance, tax burden, unemployment rate as well as some cultural variables.
